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Introduction: Psoriasis is a common, chronic inflammatory disease of the skin. Although its relationship with car-
diovascular risk factors is one of the main causes of mortality, the association between psoriasis and cardiovascular
events is controversial.

Aim: The aim of this study is to measure the levels of hs-CRP and pregnancy-associated plasma protein-A (PAPP-A)
related to atherosclerosis in patients with moderate-severe psoriasis and to evaluate their possible association
with disease severity.

Material and methods: This study included 45 moderate-severe psoriasis patients without additional risk factors
for cardiovascular disease and 45 healthy individuals as a control group.

Results: Serum PAPP-A levels in both groups were given as two different variables, detectable and non- detectable,
based on a value of 0.004 U/IL. When PAPP-A levels were compared, there was no statistically significant difference
between the groups.

Conclusions: The use of the PAPP-A test in the evaluation of early-stage atherosclerosis in moderate-severe psoria-
sis patients who do not have additional risk factors for cardiovascular diseases may not be sufficient.
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Introduction

Psoriasis is a common, chronic inflammatory dis-
ease of the skin [1]. It affects 2-5% of people around the
world. Psoriasis is defined as the excessive increase in
keratinocytes or epidermal hyperplasia [2]. In live cells,
the cell cycle is regulated by various proteins. Deviations
in the mechanisms that regulate the cell cycle may lead
to abnormal proliferation in the respective cells. These
proteins, which take part in the regulation of the cell cy-
cle, play a key role in maintaining typical and abnormal
cell growth and cell proliferation [2]. It has been shown
that mitosis in these cells is 50 times greater than in nor-
mal cells. Cells in mitosis have been shown to reproduce
50 times faster than normal epidermis [3].

In recent years, psoriasis has been associated with
various comorbidity. It is also considered a systemic in-
flammatory disease today. The disease has been described

as a link between obesity, dyslipidaemia, type 2 diabetes
mellitus (DM) and hypertension (HT). This relationship
may be due to genetic, environmental and immunological
factors. Factors such as proinflammatory cytokines and
increased oxidative stress may support leukocyte adhe-
sion and thrombotic processes [1]. Systemic inflammation
may occur in 7-26% of psoriatic patients. Inflammation
can be assessed by analysis of blood cell count and other
biochemical markers. The neutrophil count, lymphocyte
count and neutrophil-lymphocyte ratio (NLR) are valuable
indicators of subclinical systemic inflammation [4]. In
psoriasis patients all these pathologies may cause higher
cardiovascular disease morbidity and mortality [5]. How-
ever, not all studies support a link between psoriasis and
cardiovascular risk factors. This issue is still controversial.

Pregnancy-associated plasma protein-A (PAPP-A)
plays a key role in development and aging processes by
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modulating the effects of growth hormone (GH) on the
cardiovascular system, as well as on glucose, protein and
lipid metabolism [6]. Both excess and deficiency of GH
are associated with cardiovascular diseases. In the exper-
imental models, GH and its main mediator, insulin-like
growth factor-1 (IGF-1), have been shown to have both
proatherogenic and antiatherogenic effects [7]. GH levels
are associated with body fat, protein and carbohydrate
ratios, and PAPP-A is released more than fat in visceral
regions compared to subcutaneous fats. Conversely,
PAPP-A decreases in mesenteric fat depots of knock-out
mice. This indicates an association between adipose tis-
sue and PAPP-A. There is a negative relationship between
PAPP-A and body mass index (BMI) [8]. High plasma
PAPP-A concentration is associated with the degree of
coronary artery disease. High blood levels of PAPP-A in-
dicate an increased risk of death. PAPP-A can be con-
sidered as a prognostic marker for chronic stable angina
pectoris and acute coronary syndromes. A positive asso-
ciation between PAPP-A levels and carotid and peripheral
arterial disease has been reported [8]. A relationship was
found between PAPP-A and anti-inflammatory effective
cytokine interleukin-10 (IL-10), which are indicating that
PAPP-A is only harmful when IL-10 levels are low [8, 9].

Inflammatory reactions in various diseases are con-
sidered to be mediated by JAK/STAT intracellular sig-
nalling pathways [10-14]. A transcription factor protein
regulated by JAK/STAT contributes to various cellular ac-
tivities with the regulation of various cytokine signalling
pathways [15]. The activated STAT has an important role
in the functioning of genes that govern various biologi-
cal processes such as cell growth, cell division, apoptosis,
and immune reactions [16].

To confirm the diagnosis, although histological evalu-
ation of skin biopsies in the psoriasis patients is a widely-
used method, the need for new scientific methods has
increased due to the limitations of the procedure such as
invasiveness and inability to diagnose before lesion forma-
tion. Therefore, the determination of changes in biomark-
ers which decrease or increase in the course of the disease
may be an important step in terms of the etiopathology,
predictability and treatment of psoriasis [2].

Aim

The aim of this study is to measure the levels of
PAPP-A, hs-CRP and white blood cells associated with
atherosclerosis in patients with moderate-severe psoria-
sis and to evaluate their possible association with dis-
ease severity.

Material and methods
Study design

In this study, 45 psoriasis patients who attended the
dermatology clinic of the Selcuk University, Faculty of
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Medicine and did not have any additional risk factors for
cardiovascular diseases were included. As a healthy con-
trol group, 45 healthy individuals who were admitted to
our hospital for general health screening and who could
not detect any disease were included in the study. The
patient and control groups were composed of 22 females
and 23 males. The ages of the patient and control groups
were similar. Patients with a psoriasis area and severity
index (PASI) greater than 10 were included in the study.
Patients with any additional diseases other than psoria-
sis were excluded from the study.

For routine examinations, blood was collected from
the antecubital region of patient and control groups by
using a vacutainer in the sitting position after fasting
for 12 h. Serum samples were centrifuged 25 min after
being collected. They were centrifuged at 3000 rpm for
10 min and the serums were separated. Routine bio-
chemical tests were performed from serum samples.
The remaining serums from routine examinations were
separated into Eppendorf tubes and stored at -80°C un-
der appropriate conditions. Complete blood count was
performed on Beckman Coulter LH 780 devices as soon
as the blood reached the laboratory. Leukocyte (WBC),
neutrophil, and lymphocyte counts were reported as
x 10°. hs-CRP was analysed by the immunoturbidimet-
ric method in Beckman Coulter AU5800 Series (Japan)
device and the unit was mg/dl. PAPP-A tests were ana-
lysed with Roche Cobas 601 (Japan) by using the elec-
trochemiluminescence method. The unit of PAPP-A was
U/l. The quantitation limit for PAPP-A is 0.004 U/l. The
study was approved by the Local Ethics Committee of the
Selcuk University, Faculty of Medicine (approval number
2019/58).

Statistical analysis

Statistical analysis was performed with SPSS Statis-
tics 21.0. A normal distribution evaluation was applied.
Analyses showing non-parametric distribution were
evaluated with the Mann-Whitney U test. Categorical
variability was expressed in % and evaluated by y? test.
The level of statistical significance was p < 0.05.

Results

Forty-five patients with psoriasis and 45 healthy
individuals were included in the study. Patient and con-
trol groups were similar in terms of gender and age.
Individuals in both groups had no history of metabolic
disease, cardiovascular disease, smoking and alcohol
use. The rate of PAPP-A < 0.004 U/l was 22.2% in the
patient group and 33.3% in the control group. In the pa-
tient group, the rate of > 0.004 U/l was 66.6% and it
was 77.7% in the control group. No statistically significant
difference was found between those lower than 0.004
and those higher than 0.004 of the patient and control
groups (p = 0.347). Percentages for PAPP-A were evalu-
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ated by the x? test. The comparative results of PAPP-A ac-
cording to the quantitation limits are shown in Figure 1
and Table 1. Since PAPP-A (> 0.004), hs-CRP, neutrophil,
lymphocyte and neutrophil/lymphocyte parameters did
not show a parametrical distribution, Mann-Whitney
U test was used to compare patient and control groups.
As shown in Table 2, data were taken as median (min.—
max.). Leukocyte counts were found significantly higher
in patients than in the control group (p < 0.001). Lym-
phocyte counts were also found significantly higher in
the patient group than in the control group (p = 0.02).
There was no significant difference in terms of other pa-
rameters.

Discussion

In our study, we investigated the relationship be-
tween psoriasis disease and atherosclerosis by compar-
ing PAPP-A and hs-CRP levels of psoriasis patients with-
out a known metabolic disease and a healthy control
group.

Atherosclerosis is an important health problem for
both developed and developing countries. Acute coronary
syndrome (ACS) accounts for 20% of all medical emer-
gencies and has the highest risk of death. In addition to
known risk factors, it is reported that some new risk fac-
tors are associated with ACS. Because of the inability of
routine tests to give clear information about the athero-
sclerotic process, new biomarkers are needed to evalu-
ate atherosclerosis [17]. PAPP-A and hs-CRP are emerging
biomarkers to evaluate plaque stability [18]. PAPP-A is
a molecule of glycoprotein structure which is produced
by placental syncytiotrophoblast cells and found in se-
rum. However, today it is known that PAPP-A is produced
in tissues other than placenta. PAPP-A, a member of the
metalloproteinase family, contributes to the deteriora-
tion of plaque by disrupting the stability of atheroscle-
rotic plagues [19].

40

35

30
25
20 1
15 1

10
S-J
04

Patient (n = 45)

Control (n = 45)
W< 0.004 O> 0.004

Figure 1. PAPP-A levels in the patient and control groups;
detectable (> 0.004 U/l) and undetectable (< 0.004 U/l)

for hs-CRP and PAPP-A levels, neutrophil count and NLRs.
However, leukocyte and lymphocyte counts were found
higher in patients. For PAPP-A, those above and below
the measurement limits were grouped and patient and
control groups were compared.

In addition, measurable PAPP-A values were com-
pared between groups, but no significant difference
was found. PAPP-A is a new biomarker demonstrating
atherosclerotic plaque instability. Bayes-Genis et al.
were the first to recommend PAPP-A as a biomarker for
unstable plaques. They showed that there was a signifi-
cant relationship between PAPP-A levels and CRP levels
in patients with the acute coronary syndrome [20]. It is
reported that metabolic and cardiovascular diseases are
more common in psoriasis patients [21]. Li et al. found
that both levels of hs-CRP and PAPP-A were significantly
higher in patients with type 2 diabetes [22]. O’'Donoghue

Table 1. Comparison of the serum PAPP-A level in study
groups

. . Grou PAPP-A PAPP-A P-value
The hs-CRP is a commonly studied marker for ath- P vau

erosclerotic plaques. It is an acute phase reactant and <0.004 U/L >0.004 U/I

an important agent that shows the progression of ath-  patient (n = 45) 10 (22.2%) 35 (77.7%) 0.347
erosclerosis [17]. Our study showed that there was no

. . . Control (n = 45) 15 (33.3%) 30 (66.6%)
significant difference between patient and control groups
Table 2. Laboratory findings in patients with psoriasis and control subjects

Parameter Patient (n = 30) Control (n = 35) P-value

Median (min.-max.) Median (min.-max.)

PAPP-A [U/1] 0.005 (0.004-0.013) 0.005 (0.004-0.017) 0.26
hs-CRP [mg/l] 1.61 (0.07-26.32) 1.07 (0.06-15.88) 0.13

WBC [x 107] 7.95 (3.6-15.4) 6.8 (4.8-10.8) < 0.001
Neutrophil [x 10°] 4.49 (1.98-12.16) 3.7 (2.11-9.11) 0.05
Lymphocyte [x 10°] 2.45 (1.2-3.89) 21(0.4-3.3) 0.02

NLR 1.7 (0.7-5.8) 1.8 (1-6.1) 0.48
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et al. found a significant correlation between hs-CRP and
PAPP-A in patients with acute myocardial infarction [23].
Polat et al. found that PAPP-A levels were high in pso-
riasis patients, and they also found that PAPP-A levels
correlated with the duration and severity of the disease.
They suggested that high PAPP-A levels were related with
atherosclerosis, and the use of PAPP-A as a screening test
for cardiovascular risk assessment should be supported
by further studies [24]. Unlike that study, we found no
significant difference in moderate-severe psaoriasis pa-
tients compared to the control group in terms of PAPP-
A levels as hs-CRP levels, which is an important marker
for atherosclerosis. Therefore, we think that the use of
PAPP-A test alone will not be sufficient in the evaluation
of early-stage atherosclerosis. In a study conducted by
Beaudeux et al., there was a significant difference be-
tween hyperlipidemic individuals and the control group
in terms of PAPP-A levels. The PAPP-A level was found
to be low in the control group [25]. In our study, similar
results in the patient and control groups may be due to
absence of additional systemic diseases such as hyper-
glycaemia, hyperlipidaemia, obesity and HT in psoriasis
patients. These findings made us think that the side
effects of psoriasis on the cardiovascular system are
limited without additional cardiovascular risk factors.
Metabolic diseases and cardiovascular diseases are more
common in psoriasis patients. It is controversial whether
the increasing frequency of clinical pathologies in psoria-
sis is associated with psoriasis or whether the disease
itself is triggered by these pathologies. In the study of
Solak et al.evaluating the relationship between inflam-
mation and psoriasis in 199 patients with psoriasis and
54 healthy individuals, the leukocyte and neutrophil
counts and NLR were found to be higher in the patients
[26]. In our study, while the leukocyte and neutrophil
counts were high in the patients, NLR was lower. The
low NLR in patients is due to the high lymphocyte count.
Leukocyte counts can change in a short time and often
reflect acute conditions. We think that it is not a reliable
marker in the diagnosis of chronic conditions such as
atherosclerosis.

Lack of radiological evaluation of atherosclerotic
plagues, high PAPP-A measurement limits and a limited
number of patients can be listed among the limitations
of the study.

Conclusions

In this study, we found no significant difference be-
tween the control group and the hs-CRP and PAPP-A lev-
els in patients with moderate to severe psoriasis without
any additional disease. Therefore, we think that psoriasis
alone does not pose a significant risk of cardiovascular
disease development without cardiovascular risk factors
such as DM, HT, dyslipidaemia and obesity. Studies with
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detailed cardiovascular examinations including larger pa-
tient series are needed to elucidate this issue.
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